A Gram-negative bacterium, designated E130
Since 2005 the genus Ancylobacter has been affiliated to the family Xanthobacteraceae on the basis of 16S rRNA phylogeny [1] . The genus was originally proposed as genus Microcyclus and later renamed Ancylobacter [2] . Members of the genus Ancylobacter are Gram-negative, rod-shaped, strictly aerobic, and positive for catalase, and have been isolated from water, water sediments and/or soils. At the time of writing, the genus contains seven recognized species, A. aquaticus ATCC 25396 T [2] , A. rudongensis AS 1.1761 T [3] , A. vacuolatus DSM 1277 T [4] , A. polymorphus DSM 2457 T [4] , A. oerskovii NS05 T [5] , A. dichloromethanicus DM16 T [6] and A. defluvii SK15 T [7] .
Isolates belonging to the genus Ancylobacter have been previously reported to be involved in diverse environmental roles such as soil bioremediation of dichloromethane [6] , sulfonylurea herbicides [8] and arsenic [9] , and also in detoxification and degradation of halogenated aliphatic compounds in water sediments [10] , biodegradation of residual glucoisosaccharinic acid from the kraft paper production industy [11] , detoxification of sodium fluoroacetate in caprine rumen [12] , and as a plant growth-promoting root endophyte in rice [13] .
Strain E130
T was isolated from a natural salt meadow in a nature protection area nearby Münzenberg, Hesse, Germany (50 27¢ 36 † N, 8 44¢ 35 † E), as part of an investigation on rhizospheric bacteria from salt-resistant plant species and evaluation of their plant growth-promoting abilities [14] . Salt-meadow greater plantain (Plantago winteri) root systems were washed thoroughly by vigorous shaking in sodium pyrophosphate (100 mM). Subsequently, the suspensions were diluted with sterile saline using standard dilution technique and then incubated at 28 C for 2 to 3 days on nitrogen-free LG medium [15] at 28 C for 2 to 3 days. Strain E130 T was isolated using dilution streaking technique and then stored in glycerol (20 % w/v) at À20 C. Unless otherwise stated, subcultures were grown on R2A agar (Oxoid) for handling and analysis purposes.
The Gram reaction was determined for cells from 5-day-old colonies grown on R2A agar using a Zeiss microscope with Â1000 magnification [16] . Ability for motility was observed in wet mounts using light microscopy and confirmed by flagella staining [17] . Exponential phase cells grown in R2A broth were analysed by scanning electron microscopy (EM 300; Philips) (Fig. S1 , available with the online supplementary material). different salt concentrations from 0.5 to 5.5 % NaCl with intervals of 0.5 % was evaluated on R2A. Catalase activity was determined by bubble formation in 3 % (v/v) H 2 O 2 solution and oxidase activity using oxidase test strips (Merck). Assimilation of different carbon sources was evaluated by adding the carbon sources to a basic mineral medium [18] . Other physiological and biochemical tests were performed using API 20NE and API ZYM strips (BioM erieux) according to the manufacturer's instructions. Hydrolysis of CMcellulose and starch (0.2 %) was determined with Congo red dye and iodine solution [19] . Growth parameters were measured in R2A broth at 28 C for 7 days by measuring optical density at 660 nm using a microplate reader (Infinite M200; TECAN). All physiological and biochemical tests were done in parallel with the reference strains A. rudongensis DSM 17131 T , A. dichloromethanicus DSM 21507 T and A. defluvii CCUG 63806
T .
The sensitivities to antibiotics of strain E130 T were tested with the disc diffusion method using a cell suspension (0.5 McFarland) from R2A agar plates grown at 28 C for 72 h. The cell suspensions were spread on R2A agar plates and discs (Oxoid) containing the following antibiotics: ampicillin (10 µg), kanamycin (30 µg), penicillin G (10 µg), erythromycin (15 µg) and tetracycline (30 µg) . The diameter of the inhibition zone was measured after 72 h at 28 C incubation and a strain was considered susceptible when the diameter of the inhibition zone was >13 mm, intermediate when between 10 and 12 mm, and resistant at <10 mm.
The plant growth-promoting ability of strain E130
T was tested in different media under optimal growth conditions. Growth on nitrogen-free LG agar [15] and DF agar supplemented with 1-aminocyclopropane-1-carboxylate as sole nitrogen source [20] was tested. Ability to biosynthesize indole-3-acetic acid and siderophores [21] was tested. Phytate mobilization was tested on inositol hexaphosphate agar [22] . Phosphate solubilization was tested on agar plates containing 1 % sucrose, 0.01 % NaCl, 0.05 % MgSO 4 . The marker gene for nitrogen fixation, nifH, was evaluated using the primers and conditions with the original protocol [23] and with modification. The nitrogenase activity was measured using the acetylene reduction assay method [24] . All tests for acetylene-reducing activity were done in parallel using as a positive control the type strain Azotobacter vinelandii DSM 2289 T .
For G+C content, genomic DNA extractions from cells of strains E130 T , A. rudongensis DSM 17131 T , A. dichloromethanicus DSM 21507 T and A. defluvii CCUG 63806 T were obtained [25] . The G+C content of genomic DNA was measured using fluorimetric methods [26] . DNA-DNA hybridizations were performed by the identification service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ) at 71 C in 2Â SSC buffer containing 10 % formamide with the spectrophotometric method of Huss et al. [27] using DNA extractions from cell biomass grown in R2A broth at 28 C for 48-72 h. The almost-complete 16S rRNA gene sequence was obtained by PCR [28] and sequencing of both strands of the 16S rRNA gene. The end of the 16S rRNA gene sequence was obtained by using primer Com1, position 519-536 bp of the 16S rRNA gene, [29] and primer 118R, position 115-130 of the 23S rRNA gene sequence, [30] under the same PCR conditions described for primer sets Com1 and Com2 [29] . The QIAquick PCR purification kit (Qiagen) was used to clean the PCR products previous to sequencing by the company LGC genomics.
Nearest relatives of the novel 16S rRNA gene sequence of strain E130
T were retrieved from the GenBank database using the BLAST algorithm [31] and the EzTaxon database of type strains of recognized prokaryotic names [32] . The 16S rRNA gene sequence was tested to be a chimera using toolset DECIPHER (v 1.6.0) [33] , aligned online with the nearest relatives using the alignment tool SINA (v1.2.9) [34] and merged with the pre-aligned 16S rRNA gene online database (LTPs123, November 2015) [35] using ARB version 6.0.3 [36] . Similarity and phylogenetic analysis were also performed using ARB. Maximum-likelihood, neighbourjoining and maximum-parsimony trees were reconstruced using 1000 replicate bootstrap analysis and the termini filter between positions 65 and 1406 (Escherichia coli numbering [37] ) of the 16S rRNA gene sequences.
For the fatty acid methyl ester analysis, cell biomass was harvested from cultures of strains E130
T and A. rudongensis DSM 17131
T grown for 72 h on R2A agar plates at 28 C. Inoculation, incubation, harvesting of cells, extraction and analysis were carried out by the identification service BCCM/LMG, Belgium. (Fig. S2 ).
After 7 days at 28 C, colonies were white, 0.5-1.0 mm in diameter, circular, slightly convex, non-mucoid, smooth and creamy when grown on R2A. On LG medium at 28 C the colonies were 0.3-0.5 mm in diameter, brilliant, nonpigmented, non-mucoid and smooth after 7 days. A comparison of the morphological, biochemical, physiological and cultural characteristics of strain E130
T with the other recognized Ancylobacter species is given in Table 1 . Moreover, scanning electron microscopy images (Fig. S1) 
Nitrate reduction to nitrite
Aesculin hydrolysis T has the lowest pairwise similarity between all accepted species of the genus Ancylobacter and it is considered a new species in the genus Ancylobacter based on the criterion that pairwise similarities lower than 98.7 % to all described relatives potentially indicate a new species [38] . Similarity results also showed close affiliation of Angulomicrobium species with some Ancylobacter species but not to strain E130
T . The DNA G+C conntent of strain E130
T was 65.1±0.7 mol% and corresponded with the values of this parameter for the genus Ancylobacter, between 65.1 mol% [7] T can be considered a novel species as no similarity value was higher than 70 %, which is considered to be the DNA-DNA relatedness threshold for the definition of a novel member of a species [39] .
The neighbour-joining phylogenetic tree ( Fig. 1) showed that strain E130 T formed a low bootstrap (51 %) monophyletic cluster with all recognized species of the genus Ancylobacter. Furthermore, this subcluster is part of a stable monophyletic group together with species of the genera Angulomicrobium, Methylorhabdus and Starkeya inbetween the Xanthobacteraceae family. Similar to our results, Lang et al. suggested that the genus Ancylobacter did not emerge as a coherent genus and remarked that the relationships between the genera Ancylobacter, Angulomicrobium and Starkeya have not been fully explored [5] . Similarly, recent research reported that the genera Angulomicrobium, Methylorhabdus and Aquabacter belong to the family Hyphomicrobiaceae, and are interspersed between family Xanthobacteraceae owing to its polyphyletic phylogeny structure [40] . Similar tree topology results were obtained with the maximum-likelihood and the maximumparsimony trees (Figs S3 and S4 ). The major fatty acids for strain E130 T (>5 %) were C 12 : 0 , C 16 : 0 , C 18 : 1 !7c and C 19 : 0cyclo !8c (Table 2) . These results correspond to the major fatty acid content profiles reported for genus Ancylobacter strains grown on R2A agar for 48 h. C 12 : 0 fatty acid, not previously reported in species of the genus when grown on R2A agar for 48 h, was present in strains E130
T (6.6 %), A. rudongensis DSM 17131 T (4.8 %), A. dichloromethanicus DSM 21507 T (9.4 %) and A. defluvii CCUG 63806 T (16.4 %) when grown on R2A agar for 72 h ( Table 2 ). Furthermore, summed feature 2 and C 17 : 0cyclo were not present either in the fatty acid content profiles of the reference strains used in this study or in those of previous Ancylobacter species descriptions. Changes in fatty acid composition of strain E130
T and Ancylobacter reference strains used in this study confirm that the age of cells influences fatty acid composition in strains of the genus Ancylobacter [6, 41] .
The polar lipid profile of strain E130
T contained as predominant polar lipids phosphatidylethanolamine (PE), phosphatidylglycerol (PG), phosphatidylcholine (PC), unidentified phospholipid (PL), and smaller amounts of phosphatidylmethylethanolamine (PME), diphosphatidylglycerol (DPG) and unidentified lipid (L) (Fig. S5) . The polar lipid profile of A. rudongensis DSM 17131
T contained as predominant polar lipids PE, PG, PC and decreasing amounts of PL, DPG, PME and L (Fig. S5) . PC, PE and DPG were previously reported as predominant polar lipids in both A. defluvii CCUG 63806 T [7] and A. dichloromethanicus DSM 21507
T [6] T in the amount of PL, DPG and PME (Fig. S5) .
The quinone system of strain E130
T consisted of Q-9 (41 %) and Q-10 (59 %), and that of A. rudongensis DSM 17131 T consisted of Q-9 (57 %) and Q-10 (43 %). These results showed differences between strain E130
T and A. rudongensis DSM 17131 T and differentiated them from A. defluvii CCUG 63806
T [7] , the only Ancylobacter species analysed for quinone, reported to contain Q-10 as sole major respiratory quinone.
DESCRIPTION OF ANCYLOBACTER PRATISALSI SP. NOV.
Ancylobacter pratisalsi (pra.ti.sal'si. L. n. pratum, meadow; L. adj. salsus, salted, salt; N.L. gen. n. pratisalsi of a salt meadow, the habitat from which the organism was isolated). Cells are Gram-negative, aerobic, positive for oxidase and catalase, non-pigmented, rod-shaped bacteria. Cells are visualized as Gram-negative rods (1.3-1.7 µm long and 0.5-0.6 µm wide), non-spore-forming, and non-motile. Colonies on R2A are white, 0.5-1.0 mm in diameter, circular, slightly convex, non-mucoid, smooth and creamy after 7 days at 28 C. Grown on LG agar colonies are 0.3-0.5 mm in diameter, brilliant, non-pigmented, non-mucoid and smooth after 7 days at 28 C. Growth occurs in the temperature range 4-7 C, but not at 45 C. No growth occurrs under microaerophilic or anoxic conditions. Growth occurs in 0.5-5 % NaCl (w/v).
Results are positive for starch hydrolysis, oxidase and catalase activities and negative for CM-cellulose hydrolysis. Data shown are percentages of total fatty acids. Summed feature 2, C 16 : 1 iso I and/or C 14 : 0 3-OH; summed feature 3, C 16 : 1 !7c and/or iso-C 15 : 0 2-OH. Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. *In this study, cells were grown on R2A agar at 28 C for 3 days.
